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Main factors that determine the growth of marine photosynthetic organisms and the accumulation of valuable molecules are carbon availability and light. Carbon availability is limited by the slow diffusion of CO2 and the low conversion rate of HCO3- into CO2. Marine phototrophs have developed an inducible CO2-concentrating mechanism (CCM) that increases CO2 concentration at the active site of ribulose-1,5-bisphosphate carboxylase-oxygenase (Rubisco). It has been shown that some species of the genus Nannochloropsis lack external carbonic anhydrase and have the capacity to uptake HCO3-. On the other hand light intensity influences the amount of thylakoid membranes in marine phototrophs and also their lipid constituents for instance galactolipids characterized by high percentages of polyunsatured fatty acids (PUFAs) such as eicosapentaeonic acid (C20:5n-3, EPA). In this work the response surface methodology was used to test the effect of light intensity [270 – 540 µE/(m2 s)], HCO3- concentration [0 – 0.29 mg/ml] and their interaction on N. oculata biomass production and lipid content in the biomass. Growth medium was f/2 in artificial sea water (ASW); cultures were maintained on a 12:12 h light to dark cycle at 20°C. The highest biomass concentration (0.89 mg/ml) was obtained with HCO3- at 0.35 mg/ml and 540 µE/(m2 s) whereas the biomass with highest lipid content (20.9%) was that cultivated at 405 µE/(m2 s) without HCO3-. Total pigment content in the biomass decreased as the light intensity and the content of HCO3- in ASW increased. PUFAs content in the lipids was the highest in the biomass cultivated at 405 µE/(m2 s) at the different concentrations of HCO3-.
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